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(54) METHOD FOR LASER BEAM PROCESSING 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
laser beam processing which can precisely cut an object 
to be processed even when the object has various kinds 
of lamination structure. 

SOLUTION: The method includes a process in which an 
expandable tape 23 is fitted on the back 21 of a plate- 
shaped wafer 1a including a substrate 15, the surface 3 
of the wafer la is made a laser beam-incident surface 
and irradiated with laser beams L with the focus P 
focused on the inside of the substrate 15 to form a 
melting treatment area 13 by multi-photon absorption, a 
cutting start area 8 is formed inside by a prescribed 
distance from the laser beam-incident surface along the 




cutting-scheduled line 5 of the wafer la by the area 13, 
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and the wafer 1a is cut into a plurality of parts from the starting point of the area 8 to keep a 
distance from each other by expanding the tape 23. 
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:/5(^5*j«^-;^fR]i:¥^T'fc*f^^«**-f^<b Lrjf^fiJo 
$^^■cv^s„ OFi9tt. ^'^^^1 a iSr^^^'fJt^-r:^ 
5{c?&o-C^»r-r2)BSUc. ^^:&-(^^Sr^^lc49jgiJ-t-5@ 

[0 0 5 21 1211 7^^m-r^t. l^oi/^l a 

i|i^flc (s i) 7!)^hf£^mmi 5t. mmi sois 

tt. if&iS:it$t!|s|- (S i O2) *-e)^i2)®Wiffii^l^l 7 a 

&t;«i 7 b, mmc-^m (w) *^e>JS5^ioBBi8S^i 

9 aS:tF^2«DSai^Jll 9 b^^L-CV>5,, 

17a SCO^ffieiJr^^^ttTiJt). 3g®6 

111(7563^^1 9 a;6S®{®$^^TV^S. H 1 OgBIS® 1 

9 a 2itj«s*g 1 5 tt, mmmmm i 7 a srKii-rs x 0 

lzWHlr^ix-ftyyi^2 0 a JcJ;o■r^l^^cm^6*J^c:g5ig^ 
^i^TV^5, ^^t&mm 1 7 b {i^MiteSi:® 1 7 a ZttJt 

m 1 ogaia^ 19a jhira^ $ixT*3 19 . ^Mijai^® i 
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7 b±-cfooT^ 1 (Dmrnm 1 9 a \cm!:i:^i-i>mmcm 
hRt^m 1 (D^m 1 9 a J*, mmmmm 1 7 b ^nm 

[0 0 5 3] mmtmrni 7 bji-efooT^2(^?gBj|g^ 

t^\-. mmnAcDo'hmmimMi 7 as.ufi 7 b>is 
^»f^^V'i':^5 i:fi;feo-rv^5o ^(Dmm^-&^-<> 

[00 541 SI SlSLXim 1 9 fi. 3f:|l»«§{C#5 u 
*fc, 121 2 0 -HI 2 2 tt. U'—!f^3nX:^ifeilrIftM-t-'5fe 
[00 551 El 1 8 Sr^H-ra *-f , l>i/M a © 
:^y<>' h'y'-~-^2 (SI, EI 2 0) „ ^zdr 

bJfc"?, ^tox@tc*3VNT. !?3ixNi a^f^^/:/4^lC:5J• 
[0 0 5 61 igg^^-C, •J'^xM a(75SSl SOrtgCJC. 
^JW^S^-Y ^ 5 {cfeoT^^rJg^^Jgc 8 SrJg^-r 2, 

(S3. 1321 (a) Rxj^ (b) ) „ 021 

(b) fi, 02 1 (a) {C:^^tl-5^3:xNl aCDVIII- 
VIII»f®^S^-t-»r®0-efc-S„ 'J'^yMaO 

-r-S^^l^-f'^A^ffit UTS*51 5Wrt§i5»^)fe 

^§4^a^^ 1 3 1 a ^WWi-T ^^.(DmWrm 

[0 0 5 71 rr-e. Illl9{i. mi 4lc^^^^^fc^'— 
•if*PX^Kl 0 0i:m\^^X^^y^l &\cWW(mM.mi^8 

^^gM^c*3^^T, ^>^x^iafi, u— r;!jpx^gio 

OOaa-^l 0 7(C, ^ffiSd^^^ffiU-^-Xl 0 5 

[0 0 5 81 HI 4Rx^mi 9^M-r^t. *-f. s 

^15. SP^Ig^Ml 7 aS.U«l 7 b^^KltK^+t^H 

s-:5^/^T, stgi 5. mmmmmi ? & rxji 7h\c^ 

^■r 5 \y—^%m 1 0 1 ^m-^-r^ ( s i o d , 
[00 5 91 i^v^-c, mwL\5. mv^^mm n s^ru 



1 a<DZm:^f^<D^W}M^&!:&-r^ (S 1 0 3) . Ztl 
tt. !>3i/M a <D«® 3;!)^e,Bf;£E§lliF*gfiOOMSroffi(S 

[0 0 6 0] Bi^i — f*J!jnxsei 0 0<^i^® 

^1 0 7{ClJ'myNl a©^DS3dS^5tffl^>Xl 0 5fflO 
i:*f[Rli-2.J;5«i-S, ^UT. M^fflMl 1 7i)- 
f>^m^iSrlS±$ii:T^'a:/Nl a co^B3 
(S 1 0 5) „ Me^^nTtlJ-znyNl aC0^ffi3S:^^^ 
^1 2 l{cJ;9m-r5o a^H^^l 2 l{c:j;!9S|i&$ 

tiitWi^y'—^i-m^y'—fmMUi 2 5icmtbn^o 
^<omiiii'r-i$'icm'^^^xm^7'—$'9imui 2 5«, 
m^mytmi 1 7 nsi^titcom^f)^^ ^^^1 a wis® 3 

{c{ie-^5J:5/jr^^9'-i5'^ia3|-rs (8 10 7) , 
[006 1] r<o^,;^(7'-^ffa>^7'— i^fgij^aiiasi i sjc: 
S|p>tt5„ i^^fJ1»^a5l i sra, ::<o^;^7'-^'S: 
S{cbTzW:=^-7^-i?i 1 3*zitt:;^[p]<^^Sb$*5 
(s 1 0 9) o rtbtcj; mmmtitmi i 7opim 

^7 1 a co^B 3 (cffig-r 5. Um' 

^■:kM^y'—&}-i-^mmni 2 7^i^VX^-^ 1 2 
9lC5^6>H. rtLl'i 1?^=^' 1 2 9lc:^»f^;g7-f 

[00 6 2] :^fe*t:*J#l5C 127 {;:li^*;^7^ s'T'S 1 0 
3^?«:;t^F^^fc^StlS7*-^'/&^A;^$H-C*3•3, 
Kifflv'— i^i&J^ffliSPi 1 5^ci^t>^^6o xt^— 
i^fjiij^^lfpi 1 5i±:z(0^m&y'—-$'icm-^^^X. u— If 
^L(^*^/^PC0{ae*Sl>3;/Nl a©^ffi3*^feBlf;£Sg 
mfhmtti:?,X^i^, Ztt^T^— :^i 1 3t::J:t) iJ'a:^^ 
1 a *Zi|i|li;^rp]{ci^!i!j^^i:S (S 1 1 1) » 
[0 0 6 3] m^X. U'-- !f5tM 1 0 1 d^e> tPjtL 
Sr^^^-^-C. y-*^L^!>a.^Nl aCD^®3(CR^^ 

i-S. ^-1^3feLCD^^^PttS;tel 5<Dp^mc{iLmV 

Tv^5<oT> ^aiiAaa^R^i 3ttS«i sto^^sjcc^;^ 
0^$n5o ^LT. §]»f^;£9>i':^5tc?&5±5f-X 
i^l 0 9-^YW;^7'— v?i 1 lSr^8b$-frT^ 

sii^jia^i^ 1 3 ^mw^-r fo5v^^i§]^^^7 

^^5{c?&oTMb-C^lit^S^J5Stl 3SrJg^r5:: 

«1 5<^rtgI5(CJl^^-r5 (S 1 1 3) o 
[0 0 6 4] rcOx^T^yT'S 1 1 3|C*3^^Xli. SI 2 1 
(b) fC7i^$tLSJ;5ir, W^;S®igc8^. mmi 5 

m:ff\^<D'p.b 1 6 J; •? hmm 2 1 miciSLU-ti) J; 5 

^-rs. ^fe-ar■r^^f^. TOS^s-gMJUtssrS^i scotpi.^ 
x'omm2 imicu-^xm^-r^o r<75t#, -go 

mf&M.'m)^ 8 *ss« 1 5 <^^^L- 1 6 Sr-^tP J; 5 jE 



8 COi|ii^«'!lx.»* 4 0 M t-r-S <t J: V\ 

[0 0 6 5] wu^m 1 8 Sr#ra-r5 i: . 'y l a (Dm 

mm 8 (Cf&o T 1 a iSrmiScWf" y T'^^IBJ^^ 2 4 

^liW-rS (S5, 1112 2) o a:^;^/s-vKx 
2 3 31 $ -fr -5 r <k (c J; t) ^JHf jg/^^Jlg 8 5 1 55 

SS:©^s/:/tftlH5^>2 4(73M{c:MRS2 e^fcitSo ^<^i: 

tm^£^mmmmmi 1 aso«i 7 bfci^«pic^»f$tb 
[ 0 0 6 6 J iJi±lftig bfe J; 9 \c. ^%m!m.\z.^^ u 

5 \cf^':>t:.mmm^mm s ^^m-r^ :l t t^-xj^ 5. 

^UT, a(DSE2 l^^:K^^?i^:rc3l:^;;^/0 

•rsr fcds-c#5cD-c, mk.Ys:^:^y>i at^mwLi 5± 

^c^®^a5 4^S^Wi-5^i^^c:*5V^Tt>. ^<^SI®giJ4S:S 
mi 5 t <ttf-MS^<S'JoTyD^i-5rt;iS-Ct-So 

[0 0 6 7] ;*:^JSJ^fig(C'0gS u— r JDX;&-Sic 

8 <D'\''b-i)^mm. 1 5 ©tf ^L-. 1 6 <t t) tS® 2 1 {iltcM 

f 5<t5^-^S^fje-^^«c8^?i?^u•cv^s„ ::ti>{c<j:o 

T, •g]8Ffe;^^«8*S!i7 3.^Nl a ©SB 2 IftiJiC-dSfc 
M2 HC^«$ixfcao:^r;^/^:xK7^-^2 3^# 

>5„ *fc, ^©i^. W^-^^J|!c8/45g;gl scDtf^L-" 
1 6^-^tfJ:5(>:^»fje^W8Sr?^fi)cLTV>5o rtt 
lcJ:o-c, a(0^S3{j|JS^J;^)^ffSJ;<§]»fi- 
s r i -as-et 5. 

[0 06 8] %fz. *IIWflg}c#s If Jnx;fyfe{c 

:fcU^Tfl, !>3i.'>la*S. M 3{|iJ;i^e)^Tf3»f^S7 
-OS i:m'fe?)®^$|5 4^Smi 5<D^®6±|CWL-C 

tzmmi&J^mms srM^f UT. s« 1 5 ^jt^w/h* 



4^S^^i-S4l^^ct3V^T'b. ::©M?l|J4ilrS«l 5 t 

[0 0 6 9] *^ffi?f^fl§(C-0l5 tFJpX^-lSfeir 

*5V>rf±. Waa54<Z)^»T^^7-l'>'5i:fi/£aSC5>*i 

ffiC5^>t-*smcD^yyt^SiJ4>2 4 0DV>-ftt;5»{-#^-r 
S ^ <k (c i sfl;^6<]^i^^^^^EJ&ji:f S ^ t a» 
[0070] 023 (a) ~ (c) :^mMmmci. 
5 w— tf*DX*-te<^^ 1 cogE?g^aJ/J:^^ 3 (om^m^ 

«[15Ol¥$Sr200Mm (Jii$0||Jfi?^Sg-Ctt 10 0 
;*m) i:JP</ioTV^5. *TIg!2 3 (a) ^^fiS-T-S 

l¥:$:&iR){c*3V^T§}{WjS^®Jslc8<Off-L-/isS«i sotf 
1 6 J: D 1>Sffi 2 1 lB0{c<4E-r 5 i 5 Ic. JLo. wm 

Kt^— 2 3 $r#§g ^ ± o T^»f JE/IS 

mm 8 iz3\mj=i:^:fj^»m\cmii-ri> r t , ^ in/^ 

5, ;fc^*U a<oM3{|iJ|r*5lt-5§[l»fimSSr 
mm.-rnti. m2i (b) J!:^^Fix;t|gJfi?^^©J:5tc: 
■SD»fjS;SC^ftE 8 a^mm. 1 5 colJ/L^ 1 6 ^Sr-^tf J; 5 Jvi^Jif 

[0 0 7 1] -^tz. 1212 3 (b) ^#fl^-f-^)<k, m2(0 

2|cJg^UTV^So -tU-C, -;&-©§]»fje;SC®«c8 a 
1 ©^i[^0!|{c*5(tS§)»rjS;St^l|lc8 i: m \:^^W\m^ L 

■cv^s. *fc. m:}3(Dmmm/^mm8h^. mms^^m. 

^8 bcDtp/L>;isS«l 5cDf,L^l eftiaf^M-TS J; 5 

\S.Mm2 1 d^Pj 1 0 0 ju m ("f 'feto'^S^ 1 5 (D^>hiiL 
S) ^»'l>I*^»Jx«4 0 MmSSirf 2><k J:v\ 

[0 0 7 2] *fc. 1212 3 (c) •^^m-rZt. m3<D 

mmmxi^. -:^<o^m^js:.mm8 a s:, n i (omMM 

fc, »o§]©fje;^^iiic8 b^^. mmm/^mmshcD^ 

'L-r^mmi 5cocf'L^l 6 i !9 ^M3tiJJC'(ftffi-r'5<t 5 
{c, JHo. §]»fjg^®isg8 bjjss^gl StTJEf'L^l GiSr-^ 

cD^BfrS,iSW8 bO^ffiMi: LTI*, ^-cocf-LviiiES: 

«*^i;^«s®2 1 *^f, 1 6 o /tmmgE. ^(om^m^tiA 



10 0 7 3] ±iH vtcm 2 (Dm^mx/m s (Dmmm-v 

tt-h\z. ^^y^i a<D^m3m^x<o'mm^<mmi- 
hztt>x^^o -mat. lO(7?f[J»f@.^ 
mi^iOfp't-A^S^ 1 5 <^4>'ij> 1 6 J; 0 tffiffi 2 1 micUL 

i: *ST# 5o s« 1 5 <Dtt>»L> 1 6 ^^tjmmmj^ 
mi0itmm2 imicu^fcmmmj^mmt\t. 12121 

(b) \C7r:Vfz^0\^mcmmX&'oXiiX\^^V. m2 
3 (b) {c:^bfcJ;5{cm>fcS^i;^-C*>-3Tl3i;v\ 
[0 0 7 4]|gi2 4 (a) tt, :*:|IJg?^flg{;: J; 5 

5. 1124 (b) 02 4 (a) 

zc^Ni a<;Div-iv{^ffi=^^-r»fffii2i-rfc^o ^mmmt 

g-^-gBJg^S) ;^^bOT2 U^m-^ftSil SSrS^l 5 

(C%^$•&-CV^5-^-efc5, nc^ft^lSii. 02 4 

( b ) {c,t5 i 5 {c-ejKJfs^^^ 8 fc^^o xmm l 

^S^Sj'jfC.t A^l 8*5!^;iiyM a0^ffi3{C[Rj;^^oT 

[0075] I1125 (a) J*. ^ 

5„ 13 2 5 (b) El 2 5 (a) iC^^Hfc!^ 

b(OX-X»rffiSr^i-»fEEl-Cfo5o ^^mmx 

^*^e>7:cSS«5 S^^^i^-CV^So ^LT. r^^yM b 
®®?fi54 4 t LT, S«5 5±fC®^$n^nSj5' 
VMS 7 at. r^m^vv K®5 7 aitCfflJl^n 
l/tfiftt® 5 7 b i: . Stt^ 5 7b ±JC^® ^JVfc p 
7yK^5 7c<b. pMi^^-y K®5 7 cJitcaS^n 
fc^^-r 5 7 d i:Sr#x.TV^5„ df^5,7»S5 7d 
±{-}*^^«-^S'J^?nfcT/- K«ffi5 9 a /iS, S«5 
5<oSaa6 iJtlcttTy — KM5 9 a (cStJcS-f-S:* V 

[0 0 7 6] r<7)^J';u/Ni bfc^L, S^ESSrtSPS:^ 
S;^^iSt8 ©tf ^L-ttffi*^ S« 1 5 (D^'hA 6 J: ?) fc* 

ffi6 i 5{-^»fe-^^*SE8^?l?^!fe-r5„ 



[0 0 7 7] 9^JDi:&i*tt. _h5fiL;tl^t(gMlc 

lf|54 4 CO J; 5 (C^^ /i^^Pig^iixS 'i'^^/^fC^f b-C 

[00 78] la 2 6 J: S i^-if *nx;^ 

[0 0 7 9] 026 Sr#fla-f-S i: . *-f . l> 3:^^ 1 a <D 
mmS^Jf^^iy (S 1 1, 0 2 7) , i-Jfe^D*,. 

mm^i — if^Attffiirb-rS^l 5«>f^g|Jco^^;^P 

1 3 TiK l> ni^M a «:§J»r-f «IS<^§)»fje/St^ 

^8 irJfeSo 

[0 0 8 0] MV^T, <y^^^i a<Dmm2i\cwm^(D 

Kt"— :/2 3^^^U (SI 
3) . m^m^^mSicr^'oX^a.y^l ai:m^(0'^-y 
7't^$B:»-2 4{C^SIf-r5 (S 1 5) o rtv.ibcOXSl*. 

5o 

[0 0 8 1] >^mmj^m\^x 

5 i^— •tF^JPX:^^&(r^5^/^T«. ^^zc^m a <^S® 2 i 
tB-CfeS. *fc, aidr;^^-?vK-5^-:/2 3?Sr3S^-r5<5' 

[0 0 8 2] KA±, ;*:^iWo^»^Saf^?^«riJl;:oVN 

[0 0 8 31 0ij;t«, ±f^\.itmmmw:sLXfm^mK^ 

[0084] 

ifAnx:^?fefc:j;tvi*, )!jnx*j^i^*s;]^-r5S«<^i^SI5 



-10- 



[ig 2 1 gi 1 iz^-mnMik^ixDu-imici&'^itmm 

*p xm co;!jPX^^<g^(^¥^® la -Cfc 5 o 
[04] EI 3 {c^-rinx5y-ifeifei<oiv-iv«&tc?&o^»fDB 

[12151 m3ic^-rmj:MMm<Dv-mic^-^rcmmm 

[13 6] tP*PX;^?fetcj;t)^{gf$ 
nfc Jpx*jifei^<^3pffigi-efe So 
[0 7 J *^ifi0^«8lc#5U'— »fiDX;^jfei::*5ttsa# 

[0 8 ] :i^m:mmm\cm^ u-^-mT.:^m<D^ i xstc 

*3t-t 5^PX*f^i^«»fffi0-Cfc5o 

[0 9] :i^mmMm\c^ 5 u-if Apx^^feton 2 xmic 

*3 tt »D X5*^i^ W »f ® 0 r fo 5 „ 
[0 10] *lligjgflitc:«^5 u-1f JPX;^?*®^ 3 XS 
{c:*3ft 6^PX>Ff^i^©»fffi0-^&5o 

[011] :^mmmmkz.^^^ ix-ifiipx;^i£cD^4 xs 
[0121 :¥-mmrm\c^^ u-iFM-x.:)sm\'^^mm 

:fe0-e*)5„ 

[013] :/^nmmWiZ.%^\^—^m-x.:mi\^is\^^\^ 

[0141 ^-1f*PX|gS<OllElii&«!^ 

0- C*)S„ 

[01 51 i^mMMm\c^^^u-^mr.:^mKis^^xm 

[016101 5{C^$tl-fc!J'a.^N6r)5F®|21-efoS„ 

[017101 6^c^$^^fc^'=^^©vI-vI»f®s.t;«vI 

1 - vii»rffi^Sr^-ria::*c0-T?fe 5o 

[0 1 8 1 stcmSJ^ffitCfi^S i^-- ti-**PX^iSSrUie^i-5 



[01 91 01 4(C:^$nfc^'~■1f*PX3g®SrlHV^T^> 

[0201 I — -rsnx^^-jfeSriftM-ra fc«><o ^i/N^fir 
S0-efeSo 

[02 11 (a) U-lfJPX:frfe^UiBJ-t-Sfc«)©!>=^ 
/^OKff®0-efe5o (b) 02 1 (a) \Z7Ti^fl1t.^ 

^>©vin-viii8frffi=^:^-r^ffi0-es>«, 
[02 21 r*PX;i^jfeSrIftWf 5fci?><D!?=.^>(OW 

[02 3] (a) ><s:||JSMfrJ:5l^— !f*PX:i^^fe(D^ 
l<^^Ji^^J^S:faBJi-5fc*cDSffB0-eS>S„ (b) « 

fcfeo»f®0-Cfe5c ( c ) ;*:|lliS3^|g|t J; S u— TAP 

[0241 ( a ) J: 5 U'-iF*px;^fe<om 

4©3E?f^^<SrtftPJ-r5fc*cD»fa0-efe?)„ (b) 0 2 

4 (a) ^c:S^$^^fc^>3l/^<OIV-IV^&f®4r^■t-Wffi0-C 

feSo 

[025] ( a ) :^mmMmc x s !f ipx:&fe<Dii 

5(O^J^fiSiJ^|iiB^-rSfcJ{)<D»r®0-efeS. (b) 0 2 

5 (a) \c^:^ivnL^:^^^<Dx-xmmi^-tmmm-v$> 

5, 

[026] ^mmmm\cx^ i — •ifipx:^?*©^ e 

[02 7] ||6<D^?g0!l*ISigq-f-S:fc«)<O!>^x>©»rffi 

0-Cfe'5, 

1 •••iPX>Ft^i^. la. lb•■•e7 3:^^, 3-S®. 4- 
8. 8 a. 8 b—^Wjg^^Jglc, 9-i5'^5'^'1H 

1 i-->v ^^^z^^^. 15 

16-tf>.LN 17 a. 1 7 b-^Witei^. 1 
8—^^. 19a. 19h-WMM. 2 0a. 2 0b- 

2 1- OT. 2 3- •■3idr^y^VK7^-7'. 2 4 
•••5^yy^4^^fP5^. 2 6-ra[iS. 1 0 O - U—lf^PX^ 

a. 1 0 1 ••• r 1 0 2 ••• u-^tmrnmu. 

1 0 3--y^^ 13^2/^5 7-. 105-*^ffiU'> 
X. 10 7--mfi^. 1 0 9- -XW^x-i^. Ill- 
Ytt;^x— v'. 1 1 3 ••z$4;^x— v5. ii5-;^v^— 

i^mm^. 1 1 7 -mmm^jtm. ii9-e-^^>^y 

2/^'. 12 1-fil^^^. 1 2 3--i^|feUVX. 125 
-S^t'— t^AQiSgP. 1 2 7-^«:ffilJ^Wgp. 1 2 9-^ 
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